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Abstract 
The aim of this paper is to compare differences among requirements for the ICT Administrator role according to the company 
size. Relevant research is in the Czech Republic based on the sample of 1011 companies. Collected requirements could be used 
by universities to update their study programs to better fit the business needs. We have found out that there is almost no 
difference in requirements on the ICT Administrator role according to the company size. Comparing these results with 
knowledge provided by universities we have found out that graduates don’t receive appropriate level of knowledge.  
© 2012 Published by Elsevier Ltd. 
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1. Introduction 
The current situation of the existing information technology world is characterized by the increasing demand for 
different roles of Information and Communication Technology (ICT) specialists in different countries and regions. 
“Fundamental” ICT skills (e.g. programming, development and testing) are more required in countries with 
emerging economies as opposed to stable and developed countries where the demand is not so massive. In some 
regions, for example in Australia the rate of unemployment in these professions is permanently increasing according 
to some sources (Vorisek & Feuerlicht, 2006). In contradiction are ideas presented in (Hagan, 2004). On the 
contrary, there is an increasing demand for “new” ICT skills, e.g. sourcing, business analysis etc. (Helfert & 
Doucek, 2007). We cannot forecast mechanically the demand for ICT specialists – each country and region has its 
own features and specific character. 
 
One of the most important problems of ICT adoption in our global society is caused by lack of ICT professionals in 
networked economies with adequate knowledge in required areas (Hagan, 2004). Relative low number of ICT 
experts in European economies (Maryska & Doucek, 2011) can cause lower innovation activities here in comparison 
to Canada, USA and Japan. One way, how to limit this disadvantage of European countries is to change ICT related 
study programs and to increase investments not only into ICT education. Other important problems are connected 
with requirements of companies on the knowledge of tertiary education graduates in ICT field of study. When we 
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provide universities with reasons to change content of the study 
programs. Questions connected with knowledge that ICT universities graduates obtain during their university study 
are analysed for example in (Maryska, Novotny, & Doucek, 2010), (Doucek, Kunstova, & Maryska, 2011) (Doucek, 
Maryska, Novotny, & Nedomova, 2011) (Doucek, Novotny, Maryska, & Nedomova, 2011).  
This paper (due to its size limitation) analyses only questions connected with  requirements on 
knowledge for the ICT Administrator role.  
2. Problem Formulation 
As a reaction to the low flexibility of the formal education system of the Czech Republic in the ICT skills area, 
University of Economics, Prague decided several years ago to open a research project in order to map demand for 
ICT skills by companies and ICT education offered by universities in the Czech Republic. Main goals of the project 
were to identify requirements of companies on knowledge of the ICT university graduates.  
Relevant surveys were performed among universities and companies several times between year 2006 and 2011. 
We have been collecting company requirements also based on the company size. Facts presented in this paper were 
elaborated based on the last survey among business units in the year 2010. 
3. Methodology 
Our survey prefers classification of specific roles in ICT underlining the competitive ability of graduates based 
on their knowledge potential. We have decided to define ICT specialists at two levels  the first level consists of 
core ICT roles with corresponding key knowledge and activities. This level is relevant for our research because it 
concentrates on the core competencies and procedures rather than on the detailed technical knowledge. Second level 
lists ICT professions included in the core roles (Administrator of Applications and ICT Infrastructure (ICT 
Administrator), IS Architect, Business Process Analyst, Dealer - Business Person in ICT Products and Services, 
Developer, IS/ICT Development and Operation Manager and Lector in ICT).  
Each of defined roles in ICT is described by Knowledge Profile. The Knowledge profile is set of knowledge 
levels for each of the skill categories is in our research and is used to compare requirements of companies with the 
supply of universities.  
We have been concentrating on the 16 skill categories (based, but not limited, on the respected Strawman 
curricula  (Helfert & Doucek, 2007) and their weight in the university graduate or employee profile. We have 
identified following skills categories - MS01 - Process modelling, MS02 - Functionality and customization, MS03 - 
Management IS/ICT, MS04 - Analysis and design, MS05 - Software engineering, MS06 - Data and information 
engineering, MS07 - IS/ICT knowledge, MS08 - Operational excellence, MS09 - Team leadership skills, MS10 - 
ICT market knowledge, MS11 - Organizational management methods, MS12 - Enterprise finance and economics, 
MS13 - Sales and marketing, MS14  Mathematics, MS15  Law, MS16 - Knowledge in specific business sectors. 
In order to compare the (knowledge level) devoted to each skill category by university 
program or by business requirements we have defined non-linear scale as following - Level 0 No knowledge, Level 
1 - Overview (relevant to 1-3 study credits - SC or intensive training days - TD), Level 2 - Basic orientation and 
terminology (relevant to 4-8 SC or TD), Level 3 - Good orientation and basic practical skills (relevant to 9-32 CD or 
TD), Level 4 - Good orientation and good practical skills (relevant to 33-64 SC or TD), Level 5 - Highest 
knowledge quality and advanced practical skills (relevant to 65 and more SC or TD). 
We have decided to compare one credit of university study program by one intensive training day after long 
discussions with universities and businesses, because not all the surveyed businesses were familiar with the 
university credit system. 
4391 Milos Maryska et al. /  Procedia - Social and Behavioral Sciences  46 ( 2012 )  4389 – 4393 
4. Results 
Fig 1 presents differences among requirements for the ICT Administrator role according to the company size. 
The blue line presents requirements of the small companies  SC ( less than 49 employees), the red line presents 
requirements of middle companies  MC (50-249 employees) and the green line presents requirements of the big 
companies  BC (more than 249 employees).  
Originally, we have expected that the ICT Administrators in SC have to be broader portfolio of knowledge than 
specialist in MC and BC in which ICT Administrators can be oriented only on defined area. 
The high demand (on level 4) on knowledge are apparent in domains MS07 and MS08 in the SC. Similar 
situation is also in MC and BC with requirements on the level 4 in knowledge domain MS07. Different situation is 
in knowledge domain MS08 where are requirements on the level 3 for MC and on the level 3.5 for BC. In other 
knowledge domains are requirements similar (MS02-MS04, MS06, MS11, MS12, MS14-MS16) or at SC are on the 
lower knowledge level than in MC or BC (MS01, MS05, MS09 and MS13). 
In general there are no fundamental differences among requirements for the ICT Administrator role in MC and 
BC.  
 
 
Figure 1. Differences among requirements for the ICT Administrator role according to the company size source: authors 
 
Following three tables give us detailed statistical analysis which supplements information presented on the 
Figure 1. The Table 1 describes our findings among SC. Average is in general lower than median but are really 
close. These findings give us information that most of the respondents replied similarly and the data sample did not 
contain significantly different values that would greatly affect the average value. The same conclusion also followed 
for analysis of the standard deviation. The minimum required level of knowledge in all the knowledge domains 
equalled 0. Thus, the negative skewness value is important here, as it indicates that only a very few respondents 
answered that they expect knowledge at 0 level. It follows from the performed analysis that the data have 
homogenous character.  
Table 1. Statistics Analysis of Companies Requirements on the Role ICT Administrator in Companies with 0-49 employee  source: authors 
 
Knowledge domain 
n= 168 
Avg. Med Max. Min.     
MS01  Process modelling 1.96 2.0 5 0 1.35 1.82 0.16 -0.96 
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MS02  Functionality and customization 2.63 3.0 5 0 1.25 1.56 -0.34 -0.56 
MS03  Management IS/ICT 2.93 3.0 5 0 1.36 1.85 0.09 -0.93 
MS04  Analysis and design 2.67 3.0 5 0 1.48 2.19 -0.42 -0.80 
MS05  Software engineering 2.27 2.0 5 0 1.41 1.98 0.03 -1.06 
MS06  Data and information engineering 2.98 3.0 5 0 1.38 1.91 -0.44 -0.54 
MS07  IS/ICT knowledge 3.47 4.0 5 1 1.21 1.47 -0.81 -0.10 
MS08  Operational excellence 3.35 4.0 5 0 1.25 1.56 -0.58 -0.20 
MS09  Team leadership skills 2.11 2.0 5 0 1.32 1.73 -0.01 -0.78 
MS10  ICT market knowledge 2.54 3.0 5 0 1.44 2.07 -0.18 -0.96 
MS11  Organizational management methods 1.79 2.0 5 0 1.28 1.63 0.36 -0.52 
MS12  Enterprise finance and economics 1.81 2.0 5 0 1.37 1.87 0.49 -0.56 
MS13  Sales and marketing 1.70 1.5 5 0 1.32 1.74 0.39 -0.70 
MS14  Mathematics 1.91 2.0 5 0 1.28 1.65 0.17 -0.68 
MS15  Law 1.96 2.0 5 0 1.32 1.75 0.69 -0.19 
MS16  Knowledge in business sectors 2.42 3.0 5 0 1.43 2.03 -0.22 -1.10 
The Table 2 contains similar analysis as the Table one with similar conclusions. Differences are only in skewness 
in knowledge domain MS02 and MS07 that has positive value. This means that the answers with expected 
knowledge on the level 0 were mentioned in more questionnaires. This is valid especially for knowledge domain 
MS07 that has skewness value 0.61. 
Table 2. Statistics Analysis of Companies Requirements on the Role ICT Administrator in Companies with 50-249 employee  source: authors 
 
 Knowledge domain 
n=662 
Avg. Med Max. Min.     
MS01  Process modelling 2.40 3.0 5 0 1.26 1.60 -0.16 -0.56 
MS02  Functionality and customization 3.00 3.0 5 0 1.21 1.45 -0.59 0.06 
MS03  Management IS/ICT 2.78 3.0 5 0 1.21 1.47 -0.40 -0.13 
MS04  Analysis and design 2.78 3.0 5 0 1.21 1.47 -0.27 -0.25 
MS05  Software engineering 2.49 3.0 5 0 1.32 1.74 -0.18 -0.55 
MS06  Data and information engineering 2.78 3.0 5 0 1.20 1.45 -0.35 -0.30 
MS07  IS/ICT knowledge 3.59 4.0 5 0 0.98 0.96 -0.64 0.61 
MS08  Operational excellence 3.30 3.0 5 0 1.21 1.47 -0.47 -0.30 
MS09  Team leadership skills 2.48 3.0 5 0 1.27 1.62 -0.20 -0.56 
MS10  ICT market knowledge 2.71 3.0 5 0 1.13 1.28 -0.14 -0.11 
MS11  Organizational management methods 2.03 2.0 5 0 1.23 1.52 0.16 -0.50 
MS12  Enterprise finance and economics 1.87 2.0 5 0 1.18 1.40 0.19 -0.48 
MS13  Sales and marketing 1.74 2.0 5 0 1.18 1.39 0.21 -0.67 
MS14  Mathematics 1.98 2.0 5 0 1.24 1.53 0.10 -0.67 
MS15  Law 2.11 2.0 5 0 1.29 1.65 0.29 -0.46 
MS16  Knowledge in business sectors 2.64 3.0 5 0 1.33 1.77 -0.01 -0.73 
The Table 3 provides also detailed statistical analysis as the Table 1 and Table 2. Differences among results in 
the Table 1 and Table 3 are in knowledge domain MS07 and MS08 where positive values are in the Table 3.  
Table 3. Statistics Analysis of Companies Requirements on the Role ICT Administrator in Companies with 250+ employee  source: authors 
 
 Knowledge 
n= 181 
Avg. Med Max. Min.     
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MS01  Process modelling 2.32 2.0 5 0 1.32 1.75 -0.14 -0.65 
MS02  Functionality and customization 3.15 3.0 5 0 1.14 1.30 -0.48 -0.23 
MS03  Management IS/ICT 2.72 3.0 5 0 1.21 1.47 -0.31 -0.19 
MS04  Analysis and design 2.75 3.0 5 0 1.18 1.39 -0.41 -0.16 
MS05  Software engineering 2.47 3.0 5 0 1.16 1.34 -0.21 -0.64 
MS06  Data and information engineering 2.90 3.0 5 0 1.10 1.22 -0.07 -0.43 
MS07  IS/ICT knowledge 3.55 4.0 5 1 0.90 0.81 -0.49 0.33 
MS08  Operational excellence 3.32 3.5 5 0 1.16 1.34 -0.64 0.13 
MS09  Team leadership skills 2.62 3.0 5 0 1.31 1.73 -0.36 -0.56 
MS10  ICT market knowledge 2.44 2.0 5 0 1.15 1.33 -0.12 -0.54 
MS11  Organizational management methods 2.04 2.0 4 0 1.26 1.59 -0.09 -1.00 
MS12  Enterprise finance and economics 1.89 2.0 5 0 1.19 1.41 0.24 -0.25 
MS13  Sales and marketing 1.56 1.0 5 0 1.10 1.21 0.35 -0.38 
MS14  Mathematics 1.90 2.0 5 0 1.25 1.57 0.31 -0.60 
MS15  Law 1.97 2.0 4 0 1.09 1.18 0.22 -0.58 
MS16  Knowledge in business sectors 2.53 3.0 5 0 1.18 1.40 0.06 -0.24 
5. Conclusions 
We have identified that requirements of companies on the ICT Administrator role are similar in all sizes of 
companies (SC, MC and BC).  
Comparing requirements of companies with current level of knowledge in knowledge domain provided by 
universities (see (Maryska, Novotny, & Doucek, 2010)), we have found out that  requirements are 
only partially fulfilled (see (Maryska, Novotny, & Doucek, 2010), (Doucek, Kunstova, & Maryska, 2011) (Doucek, 
Maryska, Novotny, & Nedomova, 2011) (Doucek, Novotny, Maryska, & Nedomova, 2011)). 
Provided methodology is applicable not only in the Czech Republic, but constitute the base for the potential 
applications in other countries or professional roles. 
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